The fibularis tertius muscle (FTM) conventionally known as peronues tertius is a muscle of the anterior compartment of leg region. The classical anatomy text books described it as a fifth tendon of the extensor digitorum longus muscle (EDLM) (1, 2). A few morphologico -functional studies conducted in the past have identified FTM arising from the lower third of the lateral surface of fibula (Figure 1 ) and the adjoining anterior aspect of the interosseous membrane and inserting into the base of the fifth metatarsal (2, 3, 4, 5) . Variable insertion of the FTM was reported such as in the shaft of the fifth metatarsal, fourth interosseous space, the shaft of the fourth metatarsal (5), and at the base of the fourth metatarsal (6). Its strategic location in anterior leg compartment is known to cause dorsiflexion of the foot along with other anterior compartmental leg muscles. It also acts with fibularis longus and brevis muscles as a strong evertor of the foot and prevents hyper-inversion. It has been reported that the FTM helps in transmitting body weight to the lateral longitudinal arch during the stance phase of walking and in the contribution to the swing phase of bipedal mode of locomotion (7, 8) . Results: The total FT prevalence was found to be 52% of the sample. On the right foot, FT was found to be 26.5% in males and 24.4% in females and on the left foot, it was 26.5% in males and 25.5% in females. FT palpation criterion showed 0 (zero) cases for F1, 31 cases for F2 and 172 cases for F3. Conclusion: This surface anatomical study reports for the first time the FT prevalence in South-eastren population of India. Further studies on prevalence of FT are needed to understand its role in biomechanics and reconstructive surgeries of the ankle and foot.
The fibularis tertius muscle (FTM) conventionally known as peronues tertius is a muscle of the anterior compartment of leg region. The classical anatomy text books described it as a fifth tendon of the extensor digitorum longus muscle (EDLM) (1, 2) . A few morphologico -functional studies conducted in the past have identified FTM arising from the lower third of the lateral surface of fibula ( Figure 1 ) and the adjoining anterior aspect of the interosseous membrane and inserting into the base of the fifth metatarsal (2, 3, 4, 5) . Variable insertion of the FTM was reported such as in the shaft of the fifth metatarsal, fourth interosseous space, the shaft of the fourth metatarsal (5) , and at the base of the fourth metatarsal (6) . Its strategic location in anterior leg compartment is known to cause dorsiflexion of the foot along with other anterior compartmental leg muscles. It also acts with fibularis longus and brevis muscles as a strong evertor of the foot and prevents hyper-inversion. It has been reported that the FTM helps in transmitting body weight to the lateral longitudinal arch during the stance phase of walking and in the contribution to the swing phase of bipedal mode of locomotion (7, 8) .
INTRODUCTION Figure 1: Schematic diagram showing the origin, course and
insertion of the fibularis tertius muscle.
Despite of its described variant anatomy, its prevalence is not yet studied in many populations across the world. Although, several studies reported its prevalence from 49-100% in cadaveric dissections and surface anatomical evaluations of different populations (4, 5, (9) (10) (11) (12) (13) (14) (15) (16) , there is no surface anatomical study conducted on Indian population till date. The knowledge of the surface evaluation of FTM may be very important to clinicians, foot surgeons and for successful tissue grafting procedures. This prompted us to assess the prevalence of FTM in south-eastern population of the India through a surface anatomical evaluation of the foot in young adult medical students using a standardized protocol adopted from Ramirez et al. (10) .
MATERIALS AND METHODS

Sample size and its source
This study was conducted at Sapthagiri Institute of Medical Sciences & Research Centre, Bengaluru, Karnataka State, Republic of India and included the evaluation of 195 subjects from Year 1 & 2 medical students (102 females and 93 males) which correspond to 390 feet in total. The average age of the sample was 17.9 ± 0.66 years and the study was conducted over the period of four months between the months of August and December, 2014.
Data Collection
A standard tabulation was made including age, gender, presence and absence of FTM on each limb (left and right). If FTM present, the degree to which it can be palpated and also the past record of any ankle injuries/sprains and congenital anomalies in both limbs were recorded.
Surface evaluatory procedure of FT tendon
To identify the FTM accurately, we have done a series of pilot studies using an evaluation techniques described by Tixa (17) , Kendal et al. (18) and Ashaolu et al. (9) . Each foot of the subjects was examined for 90 seconds by two evaluators. In this study, the subjects were seated and their knees were flexed at approximately 100°. The evaluators were squatting in front of the subjects fixing their legs on the ankle joint to palpate FT tendon ( Figure 2 ). Palpation of FT was carried out on the following criteria. FT palpation criteria Criteria 1: Palpate the FT tendon on its way to the fifth metatarsal without any muscular tension. If any tendon palpated in this criteria, we named it as F1. If no tendon was palpated, we moved to criteria 2. The total numbers of past ankle injuries observed in 390 limbs of the 195 subject samples studied were only 11(eleven). Six ankle injuries were recorded on the right foot and five were recorded on the left foot (Table 4) . However, throughout the procedures of palpation, 0 (zero) cases were recorded with the F1, 31 cases were recorded with the F2 and 172 cases with the F3 (Table 5 ). Our findings were also compared with the FTM prevalence's available in the literature (Table 6 ).
Criteria 2:
The subjects were asked to dorsiflex and evert the foot. If FT tendon was identified on the same course of criteria 1, we named it as F2. If nothing was seen or felt here, we moved to criteria 3.
Criteria 3:
This included the same procedure of criteria 2, but manual resistance was applied to the lateral border of the foot at the fifth metatarsals; if the tendon is visualized or palpated, we named it as F3.
RESULTS
Out of the total of 390 legs we studied, FTM was found present on 100 right legs and 103 left legs making a total of 203 occurrences which equals to 52.05% of the sample population studied (Table 1) . From our study, we found that on the right foot, FTM presence was more in males (26.6 %) than females (24.6%), and on the left foot, FTM presence was 27.2% in males and 25.6% in females. Both male and female prevalence's on right and left side were almost equal ( Table 2 ). Percentage distribution of FTM studied among 195 subjects revealed that the FTM was present only on right side in 10.25% (20 cases); on left side was 11.79% (23 cases); and on both sides was 41% (80 cases). FTM was absent on both sides in 36.9% (72 cases) ( Table 3 ). 
DISCUSSION
This study was conducted to estimate the prevalence of fibularis tertius muscle in the population of the southern-eastren Karnataka State, India. We are reporting 52% prevalence of the muscle in the studied population. A study conducted on cadavers over the period of 5 years by Joshi et al. (4) in 2006, reported the prevalence of FTM from the region of Maharashtra, India to be 90%. Our findings are far less from what they have reported which could be attributed to differences in sample size and study design. To the best of our knowledge, our work is the first one to be reported from Indian population using the surface anatomy examination of the prevalence of FTM. Our findings reveal that the FTM prevalence is slightly less on the right limb (51.28%) ( Table 1) .
Of 195 subjects we examined, 10.2% had FTM present only on right side, 11.7% FTM present only on left side, 41.2% FTM present on both sides and 36.9% having FTM absent on both sides (Table 3 ). These findings suggest that only 41.2% of FTM has reached success in evolution by showing its simultaneous bilateral occurrence as also observed in the study by Ashaolu et al. (9) . In relation with gender, our study clearly showed the greater prevalence of FTM in males than in females (Table 2) . Which is close to the prevalence's reported by Ramirez et al. (10) and Witvrouw et al. (8) in Chilean and Belgian populations, respectively. In our study, most of the cases were found to belong to the F3 type category (83 right, 89 left). F2 cases were found to be 17 right and 14 left, while F1 cases reported were absolutely nil (Table 5 ). Jungers et al. (19) in their study postulated that the morphological features of FTM are always related to the development and evolution of the extensor digitorum longus muscle. The variant degrees of embryological separation of fibularis tertius from the extensor digitorum longus muscle until the final insertion in the lateral border of the foot may explain the variant palpated cases of the FTM observed in our study. Many authors have reported the variant anatomy Eur J Gen Med 2016;13(3): [27] [28] [29] [30] of FTM (20) (21) (22) (23) . A unique variation of the FTM was found in a 75-year-old male cadaver originating from the extensor hallucis longus (20) . Few authors have reported its absence (7, 21, 22) , while one case of FTM showing three tendinous insertions was reported (23) .
The FTM absentia is reported to be more common in the apes and monkeys but its occurrence increases in the gorillas (24) . This variability of the muscle reported suggests that the FTM absentia may be a primitive condition for anthropoids (19) . As evolution advanced, the frequency of the FTM has increased and perhaps this is the reason why it might be found more in human population (24) .
A study by Morimoto et al. (25) suggests that the exercising of FTM is genetically controlled by a single pair of autosomal genes with variable expression and/or reduced dominance. Domagala et al. (11) reported that the relatively high presence of FTM in adolescents and adults and its lower incidence in fetuses could be due to a fact that the development of the muscle is directly depending on the physical activity happening along with the age. This may explains, the fact why FTM prevalence is more (81.5%) in young athletes sample of Witvrouw et al. (8) when compared to the prevalence of our study (52%) and the study by Ramirez et al.(10) (49.11%) ( Table 6 ), both studies have included the individuals without significant physical activity and therefore with reduced muscle development.
We also have noticed that the prevalence rate of the FTM is lower in the reported surface anatomical studies (49-82%) (8-10) compared to percentages reported from cadaveric dissection studies (83-100%) (4, 5, (11) (12) (13) (14) (15) (16) . Despite of various reports on FTM in literature, we anatomists firmly believe that the FTM is important both functionally and clinically. Functionally the FTM works with the muscles of anterior compartment of leg during the swing phase of gait to maintain level of foot and prevent the toes from dragging on the ground (19) . Clinical reports have been published on usage of FTM flap to fill lower limb soft tissue defects to treat osteomyelitis (26) . By filling a dead space with vascularized muscle such as FTM, surgeons can improve the delivery of oxygen, nutrients, and components of the immune system to healing tissues. Its tendon has been also used to correct ligamentous injuries of ankle joint (27) and normalize claw foot deformity by transposition of its insertion (28) . FTM tendon graft has been even used to reconstruct a ruptured tibialis anterior tendon (29) . Further studies on its prevalence in other populations and its biomechanical role in foot stability could be warranting.
In conclusion, this study could be of relevance for anatomists, physiotherapists, and orthopedic surgeons due to the high variability and significant influence of the FTM on the shape and biomechanics of the foot. We suggest that the traditional description of FTM palpation is no more standard in clinical practice due to its diversified morphology ranging from complete absentia to differential origin and insertions. It is warranted that the analysis of the prevalence of FTM using a gold standard imaging techniques could be essential in the future to deal with its role in biomechanics and surgeries of the foot.
